Chloride permeation across the Deiters' neuron plasma membrane: activation by GABA on the membrane cytoplasmic side.
Single plasma membranes were microdissected from Deiters' neurons freshly obtained from the lateral vestibular nucleus of the rabbit and their chloride permeability was studied in a microchamber system. The basal in-->out 36Cl- permeation initially found was brought to zero by Zn2+, 4,4'-diisothiocyanatostilbene-2,2'-disulphonic acid and iodide. GABA on the membrane cytoplasmic side resulted in a measurable in-->out 36Cl- passage, which was blocked by the GABA(A) antagonists bicuculline and picrotoxin. This effect peaked at 1 microM GABA on the inner side of the membrane. At higher GABA concentrations, a strong desensitization of the effect was found. Stimulation of Cl- permeability by GABA on the extracellular side of the membrane peaked at much higher GABA concentrations, 10-100 microM. This excludes an effect due to passage of the neurotransmitter from the inner to the outer compartment in our microchamber device. Moreover, this possibility is also dismissed by the fact that 1 microM GABA on the membrane outside did not evoke any 36Cl- in-->out permeation. In addition, pentobarbitone by itself could also stimulate 36Cl- in-->out permeation when added on the cytoplasmic side of Deiters' membrane. On these bases and in agreement with our previous reports, we propose that structures behaving pharmacologically as GABA(A) receptors respond to low levels of GABA on the cytoplasmic side of these neurons' membranes. We suggest that these structures are devices that, at the expense of ATP consumed in their phosphorylation, extrude Cl- after postsynaptic GABA uptake into the Deiters' neuron.